The involvement of genes with expanded
Expansion of (CAG)n triplet repeats within the coding sequence of genes cause at least five dominant neurodegenerative diseases, each of which is characterised by the loss of specific subpopulations of neurones.' A common feature of some neurodegenerative and psychiatric disorders is a progressive increase in the severity of the condition through successive generations. This phenomenon, known as anticipation, has been shown to be indicative of the expansion of such repetitive elements, underlying the pathological process.2' In some triplet repeat expansion (TRE) diseases anticipation is not observed, but even in these the size of an expansion is known to correlate well with the clinical severity. 4 5 Retinitis pigmentosa is a progressive, inherited retinal degeneration characterised by restriction of the visual field (tunnel vision), night blindness, and abnormal pigmentation in the peripheral retina. 6 lower generations (fig 1) . Also, with both RP9 and RP1 1 there exists considerable variability in the disease phenotype, both in its severity and the age of onset.'7 18 Such variability could be explained by dynamic variation of an expanding and contracting CAG repeat.
Methods
Affected and normal members of the ADRP families used in this study were assessed as follows. First an ophthalmic history was taken to include details of visual acuity loss and age of onset of night blindness, then visual fields were determined. In addition, a brief general medical history and physical examination were undertaken to exclude the possibility of other defects cosegregating with RP in these families. Specifically, no members of these families gave a history indicating any neurological disease. Pupils were then dilated to allow fundus examination. Some patients also underwent more detailed psychophysical and electrodiagnostic tests. 17 18 In the light of the apparent partial penetrance of the disease in the family shown in fig 1, key subjects were re-examined fundoscopically three years after their initial assessment to look for signs of disease progression, but they remained normal on reexamination.
Genomic DNA was prepared from peripheral blood lymphocytes of RP patients and their relatives. The RED technique was then performed essentially as it was originally described'3 incorporating some slight modifications. The samples are arranged in pairs of affected subjects from ADRPfamilies. Lanes 9 and 10 contain products generated from the two severely affected sibs (IV.2 and IV.3) from the pedigree in fig 1. acrylamide gel, then electroblotted onto Hybond-N+ positively charged nylon membrane. To visualise the RED products, the membrane was probed using a (CAG)IO oligonucleotide end labelled with Ca-32P dATP using terminal deoxynucleotidyl transferase. The hybridisation was carried out at 58°C in a standard phosphate buffer for 16 hours, followed by two stringency washes in a buffer containing 0.5% SSC and 0.5% SDS at 58°C. The autoradiograph was exposed overnight at -80°C using Kodak X-Omat film and two intensifying screens.
Results
The repeat expansion detection method (RED) was carried out as previously described'3 "9 ( fig 2) . Two affected subjects were studied from each of the eight families. In the families where the disease penetrance was variable (RP9 and RP1 1), severely affected subjects were studied to maximise the chance of observing an expansion if one was present. Ligation products of 255 bp (five oligos) were seen in two sibs from the family that appeared to display anticipation. On the strength of this result the rest of the available members of the pedigree were tested. However, subsequent analysis showed that the source of the expanded allele in the family was a normal person who had married into it (fig 1) . The triplet expansion had been inherited by both normal and affected descendants. Ligation products that would be indicative of a CAG expansion were not seen in any of the other families, though in all cases the single ligation product was present indicating that the oligomer ligation reaction had occurred with that DNA sample. 
